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POST-TESTS-- (1) A MOBILITY SCALE DERIVED FROM THE 
DOMAN-DELACATO DEVELOPMENTAL PROFILE, (2) THE 
KERSHNER-DUSEWICZ-KERSHNER REVISION OF THE VINELAND ADAPTION 
OF THE OSERETSKY TESTS OF MOTOR PROFICIENCY, AND (3) THE 
PEABODY PICTURE VOCABULARY TEST. THE EXPERIMENTAL PROGRAM WAS 
EXTENDED THROUGH 74 TEACHING DAYS THAT APPROXIMATED FIVE AND 
ONE HALF HOURS EACH AND INCLUDED ACTIVITIES CONSISTENT WITH 
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CRAWLING PERFORMANCE FAVORING THE EXPERIMENTAL GROUP WAS 
ACCEPTED SINCE THE MANN-WHITNEY U TEST COMPARING 
PRE-POST-TEST GAIN SCORES BETWEEN GROUPS FOUND DIFFERENCES 
WERE STATISTICALLY SIGNIFICANT AT THE .05 LEVEL. HYPOTHESIS 
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REVISION OF THE VINELAND OSERETSKY TESTS OF MOTOR 
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I Introduction 



Recent progress in the behavioral and biological sciences 
along wi th the awareness these advances have produced of the complex 
nature of human developmental and learning deficiencies accentuates two 
major problems of our society in the Twentieth Century, Stein reports 

t 

the concern of government officials for these problems: 

President John F. Kennedy, through his council on 
Youth Fitness, directed to school board members, school 
administrators, teachers, and to the pupils themselves, 

. . this urgent call to strengthen all programs which 
contribute to the physical fitness of our youth . • 

The President charged his Panel on Mental Retardation 
with . . the responsibility ... to explore the pos- 
sibilities and pathways to prevent and cure mental re- 
tardation, No relevant discipline and no fact that will 
help achieve this goal is to be neglected.' (53) 

Mentally retarded children, while below normal in intellectual 
functio ng, are generally found to be below normal in physical develop- 
ment and in the performance of motor skills. Hebb (29) has indicated 
that early perceptual and motor experiences of the child are critical 
and can have, if restricted, a detrimental, or if the environment is 
non-restri cti ve, a facilitating effect upon the child's total subsequent 
physical and intellectual development, Luria has pointed out that: 

. « .sometimes, if a single link of training is missed, 
if a certain stage in the development of the necessary 
operation is not properly worked up, the entire process 
of further development becomes retarded . . •• (42) 

Delacato (11 ), Kephart (36), and Gesell (20) have outlined developmental 

sequences of perceptual and motor experiences that they say are vital for 

normal child development. Deviations from what is considered normal child 

development, then, become possible etiological factors in children who 

function below normal in physical and intellectual skills. 



At present, the precise relationship between psychomotor and 
cognitive development is obscure. What is clear, however, is the unex- 
plored potential effectiveness of physical activities in remediating and 
preventing the problems of the mentally retarded. Stein points up the 
need for research: 

Few contemporary publications have been concerned with 
the play, physical education, recreation, physical fitness, 
or motor function of the mentally retarded to the same degree 
that they have dealt with other aspects of their behavior 
and function. This has created a scarcity of research in 
these areas that has limited understanding of, and restricted 
programing for, retardates. (53) 
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II Overview 

The impetus for the present investigation was a cognizance 
of the need in special education for a well -structured sequentially 
planned program of physical education and the function of research in 
meeting thac need* 

Motor development programs for the retarded have been neg- 
lected. There are many mentally retarded children who receive no in- 
struction in physical education. Most existing programs are not adapted 
to the needs of the mentally retarded and often consist of nothing more 
than "free play" activities. An urgent need in physical education for 
the mentally retarded is for a well-defined rationale and a structured 
sequence of activities that lends itself to transmission to professionals 
and modification by them if new knowledge indicates the need for change. 

In recognition of this need, the National Education Associa- 
tion's American Association for Health, Physical Education and Recre- 
ation (AAHPER) established, in cooperation with the Joseph P, Kennedy Jr. 
Foundation, a Project on Recreation and Fitness for the Mentally Retarded. 
From the director of that prr ct, the author received a list of 31 pro- 
fessionals interested in the problem. To each, the author sent a 
questionnaire asking: 

(1) What, if o. y, is the relationship between the physical 
development of the mentally retarded and the development 
of their cognitive skills as measured by academic achieve- 
ment? How can this relationship, if you believe one 
exists, be affected by a program of physical education? 
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- Without exception, they indicated belief in a causal 
relationship and that a program of physical education 
could, indeed, enhance cognitive functioning. This is 

a theoretical position that is not supported by consist- 
ent progress through systematic application. It is 
necessarily a belief based upon hopeful thinking and 
selective perception as there has not been a thorough 
scientific analysis of the factors involved. 

(2) What are the several distinctly different physical ed- 
ucation programs now in use for the mentally retarded? 

Can a philosophical or empirical rationale for each be 
del i neated? 

- Only three existing programs could be identified as 
having definite goals and objectives. There were numerous 
programs designed to enhance physical fitness, several 
aimed at perceptual -motor proficiency (Kephart) and still 
fewer programs of neurological organization (Doman- 
Delacato). It was apparent that physical fitness activ- 
ities could be integrated into either a "neurological 
organization" or a "perceptual -motor" program. Thus, the 
questionnaire yielded only two distinct programs of 

physi cal activities for the retarded that proposed a 
theoretical rationale with structured treatment and ad- 
vantages of behavioral prediction. 

The Doman-Del acato and Kephart programs, in addition to being 
the only physical activity programs for the mentally retarded that could 
readily be distinguished, have several things in common: 
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(a) they differ significantly from traditional programs, 

(b) they are currently used on a very limited basis, 

(c) they have not been accepted by the majority of the 
professional community, 

(d) they present no substantive experimental support, 

(e) they assume a causal psychomotor -cogni tive relationship, 
and 

(f) they offer the potential of not only meeting the 
physical education need through physical improvement 
but also offer remediation of the child's cognitive 
dysfunction. 

The author conducted an empirical investigation of the Doman- 
Delacato and Kephart theories of treatment. That report specifically 
recommends : 



Since many of the procedures advocated by both 
schools are extremely similar, and the most obstrusive 
difference between the two schools is in rationale 
(i.e., Kephart has not ordered nor specifically stated 
his rationale), the present investigators recommend 
that rigorous experimental designs be developed to test 
the validity of the Doman-Delacato rationale. (37) 

The information gained from the questionnaire and the author's 
empirical investigation clearly indicate that the Doman-Delacato Theory 
of Neuropsychology is amenable to research and that it is, indeed, pro- 
pitious to experimentally investigate a practical application of the 
Doman-Delacato theoretical position. 
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RELATED STUDIES 




Ill A Critical Review of Related Literature 



Much jf the considerable research seeking to relate physical 
development to cognitive functioning (23^ 32 , 48, 50) has led to con- 
flicting, inconclusive, and only low positive correlations (2, 48). 
Descriptive studies have been done showing some relationship between 
such factors as reading deficiencies and cerebral injury (ll, 33)^ 
tactile functions and hyperactivity (3), and intelligence and motor 
proficiency (15, 28, 46, 49) • But because of the low reliability and 
validity of many of the procedures utilized in these studies, Bucher 
concluded in 1965 that, "More research is needed to establish and define 
the direct relationship of physical activity, motor skills and health 
to academic achievement." (7) 

For certain handicapped children, the development of motor 
abilities alone may be prerequisite to the emergence of classroom skills 
and abilities. It is not necessary to examine the widely separated 
variables which many investigators have attempted to correlate, say 
Breckenridge and Vincent: 

. . . control of one’s own body means the beginning of 
self-control in general. In bringing his own body under 
control the child brings under control the most ever- 
present piece of his environment. Having controlled 
the most obvious part of himself, the child finds it 
easier to bring his temper and other emotions under 
control . (6) 

Perhaps Kephart best summarizes the attitudes of several 
authorities including Delacato, Gesell, Jersild, and Piaget, when he 
writes 



The early motor or muscular responses of the child, 
which are the earliest behavioral responses of the 
human organism, represent the beginning of a long 



7 



process of development and learning . • «. To a 
large extent, so-called higher forms of behavior 
develop out of and have their roots in motor learn- 
ing. ( 36 ) 

Performance of motor skills is dependent upon continuous 

feedback from the auditory, visual, muscular, and joint senses (20, 25) ^ 

so perceptual processes are an integral part of any motor activity. 

Gesell ( 20 ) gives additional justification for this assumption when he 

points out that the course of muscle movements is determined by visual 

and proprioceptive cues. Delacato, Kephart and Gesell contend that 

there i s no simple distinction between a motor skill and a perceptual 

skill. According to them, perceptual skills are an essential part of 

the motor process providing continuous feedback from the muscle to the 

brain and coordinating appropriate motor responses made by the muscle 

(2, 11, 20, 3^)» Kephart expresses this relationship thus: 

... a division of thinking is impossible ... we cannot 
think of perceptual activities and motor activities as two 
different items; we must think of the hyphenated term, 
perceptual -motor . ( 36 ) 

Gestalt psychology. Freeman's motor-adjustment theory (1) and 
the more recent Werner and Wapner sensory-tonic field theory ( 56 ) have 
called attention to the reaction of the "whole" organism to specific en- 
vironmental situations. It follows that if perceptual training augments 
perceptual ability, then, perceptual, motor, and perceptual -motor train- 
ing should provide the child with increased perceptual -motor abilities. 

Research on the role that experience, or training, has on per- 
ceptual ability is at first glance very controversial. However, elim- 
inating the perennial arguments between the nativists and empiricists, 
vjhose differences are partly a reflection of the nature-nurture contro- 
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versy, one finds that fairly definite conclusions have been reached by 
investigators. Nissen (44) found that restriction of opportunity for 
tactual, kinesthetic, and manipulative experience of a chimpanzee had 
a detrimental effect on tactual perceptual processes, indicating that 
tactual perception does involve learning and is not entirely a result 
of genetics and maturation. Gibson and Gibson (24) concluded after 

numerous experiments that repetition or practice is necessary for im- / 

/ 

proved perception. Hilgard (30) gives reliable evidence that experience / 
with various stimuli increases the ability to deal with these stimuli in/ 
new situations. Robert L. Frantz (19) after experimenting with chimps, 
chicks, and infant children concluded that perception was improved 
through training. His findings also support the idea that physiological 
maturation and innate potential interact with this training in the devel- 
opment sequence. 

Various investigators have compared the motor performance of 
the mentally retarded with that of nonnal children. Most of the research 
done in this area has been descriptive and has not included rigorous ex- 
perimental design. Cliffq.rtI Howe, (31) in a comparison of retarded and 

y 

normal groups of 43 rliildren each, found that the normal children were 
consistently sup^ior to the mentally retarded on a variety of motor 
skills. /Sriace (5), Francis and Rarick (l8), Thurstone (54), Malpass 
(4V)"'^ and Langan (39) compared the motor characteristics of mentally re- 
tarded children with those of normal children and found that the retarded 
children were consistently deficient in motor skills. However, Langan 
(39) concludes that further research is needed to determine the effects 
of a systematic motor training program on the educable mentally retarded. 
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suggesting that retardates can improve their motor skills and perhaps, 
through training, may become as proficient as normal children. Brace, 

(4) in a later study, investigated the physical fitness of a group of 
institutionalized mentally retarded boys relative to national age scales. 
He found that on the AAHPER Youth Fitness Test 80.6% of the scores for 
the retarded fell below the median of the national scales. Stein rep- 
licated Brace's study using mentally retarded boys enrolled in special 
classes in a public school system who participated in daily classes of 
physical education. The results obtained by Stein were compared to 
Brace's data and found to conflict. Stein posits the difference thus: 

It is interesting to note that exactly half of the 24 
comparisons resulted in distributions in which better 
than 50 percent of the retarded subjects surpassed the 
national mean . • . it points to differences that were 
brought about through lack of experience and opportunity 
of the institutionalized retardate to participate in 
activities of a physical nature involving gross bodily 
movement. (52) 

Hayden (27), Howe (31 )> and Stein (51) have shown that the retarded do 
have the capacity to develop physical skills on a level with nonretarded 
individuals. Llorens, (4l ) in a report on motor training given emotion- 
ally disturbed children in six functions including fine motor control, 
reported favorable results. The motor training was so broadly structured, 
however, that it could not be defined. That the perceptual -motor abil- 
ities of the mentally retarded child usually fall below those of the 
normal child is evidently due to acquisition rather than inherent defect. 
In the light of recent evidence it is credible that a nonrestri cti ve en- 
vironment offering a maximum opportunity for proper stimulation and 
movement can remediate physical subnormalities and deficits of mentally 
retarded children. But the etiology of perceptual -motor dysfunctions in 
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the mentally retarded child is difficult to define, hence, symptomatic 
diagnoses that attempt to prescribe correct programs of activities en- 
demic to each child’s individual needs are, at best, tenuous. The re- 
sults of recent publications indicate, however, that the cause of failure 
in perceptual -motor function may be developmental (??? 20, 36 )* 

Recognition has been given to the fact that perceptual -motor 
skills do go through a developmental sequence (20,36). Gesell, (20) 
through his empirical investigations, has concluded that the organiza- 
tion of movement is based on an integration and stabilization of basic 
behavior patterns which are fundamental to the development of more ad- 
vanced activities. Delacato, Kephart and Gesell contend that a preter- 
mi tted stage of the developmental sequence results in failure to ade- 
quately attain higher stages (11, 20, 36). Some interference with a 
particular stage of perceptual-motor development thus becomes a possible 
etiological factor of poor motor performance in the mentally retarded. 
Cruickshank, (10) in describing brain injured children whose motor 
development has been delayed, observes that those children who lack 
physical control exhibit striking patterns of misbehavior and display 

wide gaps in their developmental patterns. 

The evidence available at this time supports the idea that 
perceptual training does lead to improved perceptual ability. From the 
interrelatedness of perceptual and motor processes, it follows that per- 
ceptual-motor training should enhance perceptual -motor ability. A crucial 
question is whether training is general i zabl e, e.g., whether training on 
a particular perceptual -motor task improves perceptual -motor performance 
on other tasks that have not been practiced. Further, Delacato and Kephart 
have identified normal developmental sequences (Delacato's differs from 
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Kephart's *) of perceptual -motor activitiei; that supposedly play a 
vital role in the total physical and intellectual development of every 
child. Delacato has explicated these experiences in his treatment 
rationale for children with neurological dysfunction, the scope of 
which includes the vast majority of children now considered mentally 
retarded (11, 12, 13)» 

Empirical evidence to support the idea that perceptual -motor 
training leads to perceptual -motor improvement has been scant (9, 31 > 

40, 45). Some literature (9> 12, 13> 21, 22, 35, 36, 45) holds 

abundant testimony concerning the high relationship between perceptual - 
motor training and school achievement, and/or IQ; but this testimony, 
with questionable evidence, is of little practical use to the conscientious 
educator. Delacato (11, 12, 13) and Kephart (34, 35, 36) make inferences, 
without experimental support, that connect motor functions to cognitive 
competencies and the critic uses this as ammunition against the whole 
field of perceptual -motor training that has improvement in perceptual 
and/or motor functioning per oe as its objective. Sound experimental 
evidence is needed to either support or refute the contention that 
perceptual -motor training through participation in a structured program 
of physical activities does indeed improve the perceptual -motor and/or 
cognitive competencies of the mentally retarded child. 



*For a detailed discussion refer to the author's critical 
analysis of the two positions (37)- 
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IV Background of Experimental Research on Physical Education Programs 
for the Mentally Retarded 

To date, only three studies (9> 45 » *) have attempted to 
assess the effects of a program of physical activities on the development 
of mentally retarded children? these studies were conducted with edu- 
cable retarded children. The present investigation is the first experi- 
mental effort designed to determine the effects of a physical activity 
program on trainablo mentally retarded children. 

Oliver (45) in 1958 advanced the idea that certain intellec- 
tual and physical characteristics of educable mentally retarded boys 
could be enhanced through participation in a planned program of physical 
education activities. Although Oliver found statistically significant 
gains after ten weeks in both physical proficiency and intelligence 
test scores favoring the experimental group, the investigation was 
conducted in an institutional setting and did not control for the 
Hawthorne Effect. 

Corder (9) undertook what was essentially a replication of the 
Oliver Study with the addition of a "Hawthorne" group. Working with 
educable mentally retarded boys in special classes, Corder found signi- 
ficant differences in favor of the experimental group on IQ. gain scores 
using the Wichsler Intelligence Scale for Children (WISC) and on all 
tests of the American Association of Health, Physical Education, and 
Recreation (AAHPER) Youth Fitness Test. Corder is presently involved 
in a study to determine if the gains have been maintained over time and 
if the IQ, gains were accompanied by improvement in academic achievement. 



*in correspondence with the author 
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On the other hand, Pangle and Solomon (George Peabody College, 
Nashville, Tennessee) followed Corder's study with another. They used 
the following criteria: 

(1) test of intelligence - Binet 

(2) test of physical fitness - AAHPER 

(3) test of academic achievement - Gates 

The results of the study have not yet been published. However, Pangle 
and Solomon report*: (1) that physical fitness performance in educable 

mentally retarded boys was improved as a result of an eight week struc- 
tured program of physical education, (2) IQ. was not improved significantly, 
casting some doubt on the findings of the Oliver and Corder experiments. 

In a recent doctoral dissertation in reference to the Oliver 
and Corder studies Lillie (40) says. 

It is also questionable whether the training tasks should 
be used as the criterion variable. In effect, this constitutes 
teaching for the test. Significant improvement is not surpris- 
ing when the treatment and the dependent variable involve the 
same tasks. 

A review of experimental research on physical education programs 
for the mentally retarded thus indicates the following: 

(a) the affects upon cognitive functioning are inconclusive, 

(b) physical fitness as measured by tests of stamina and 
indurance can be increased; however, when this has occurred 
the independent and dependent variables have been the same, 
and 

(c) the experimental treatments have not been well defined nor 
a rationale presented. 




*in correspondence with the author 
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It may be that one's obligation extends beyond merely out- 
lining techniques for perceptual -motor training without providing a 
scientifically based theory underlying these techniques. Possibly it 
Is important to know why one is doing sometning which seems to improve 
classroom behavior. 

Kirk summarized the research related to the effects of physical 
education on the motor abilities of the mentally retarded as follows; 

Surveys on motor proficiency show quite clearly 
that retarded children are inferior to normal children 
in this so-called nonintellectual ability. The effects 
of training in physical education have not yet been 
determined. In view of Sequin's earlier efforts with 
the physiological method of training defectives and 
sporadic attempts to use physical activities as an 
educational media, research in this area has been ser- 
iously neglected. With the recent interest in the 
concepts of Piaget and the methods of Montessori, a 
fresh approach to this question should be in the making. 

( 38 ) 

Research to date attempting to relate the effects of physical 

education on trainable mentally retarded children, with whom the present 

study is concerned, is essentially non-existent. The status of the more 

severely involved mentally retarded is summarized by Kirk: 

The question of the improvement of trainable mentally 
retarded children through classroom training programs 
is still a major problem. Attempts at research with 
this group have netted relatively negative results. 

... it might be necessary to find new approaches to 
the educational programs for these children. (38) 
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V Background of the Theory of Neuropsychology^ 

Experimental research investigating hypotheses deduced from 
the Doman-Delacato Theory of Neuropsychology is scant. Doman et al. 

(14) presented a descriptive study of the procedures in application 
with children exhibiting severe brain injury. The few experimental 
studies available (12, 4?) present conflicting evidence and are con- 
cerned with the relationship of language disorders to Neurological Or- 
ganization in minimally involved children rather than mobility and com- 
munication disorders with mentally retarded children. 

The central concept of the Doman-Delacato Theory of Neuropsy- 
chology is Neurological Organization (11, 12, 13)* Neurological Organ- 
ization assumes that ontogeny (the process of individual development) 
recapitulates phylogeny (the process of species development). This de- 
velopment proceeds in an orderly, anatomical way through the cord and 
medulla, pons, midbrain and cortex, and culminates in cortical hemispheric 
dominance. Neurological Organization defined by Delacato: 

. . . that physiologically optimal condition which 
exists uniquely and most completely in man and is the 
result of a total uninterrupted ontogenetic neural 
development. This orderly development proi,-esses 
vertically through the spinal cord and all other areas 
of the Central Nervous System up to the level of the 
cortex as it does with all mammals. Man's final and 
unique developmental progression takes place at the 
level of the cortex and is lateral. This progression 
is an interdependent continuum hence if a high level 
of development is unfunctioning or incomplete . . . 
lower levels become operative and dominant • • •• 
a lower level is incomplete, all succeeding higher 
levels are affected both in relation to their height 
in the Central Nervous System and in relation to the 
chronology of their development .... In the totally 
developed man, the left or right cortical hemisphere 
must become dominant, with lower prerequisite require- 
ments met, if his organization is to be complete . . .. 

If man does not follow this schema he exhibits problems 
of mobility or communication, (ll) 



16 



According to this rationale, the individual's development of 
mobility, manual competence, language; vision, audition, and tactile 
competence, parallels and is functionally related to his anatomical pro- 
gress. 

It has been further reasoned that levels of performance in 
mobility, manual competence, language; vision, audition, and tactile 
competence, are indicative of the degree of Neurological Organization, 

By measuring the level of competence in these areas, one obtains a meas- 
ure of Neurological Organization. If the individual has either skipped 
or prematurely terminated a developmental phase, his performance is be- 
low normal.* For remediation of difficulties, Doman and Delacato pre- 
scribe a recapitulation of the developmental sequence from the lowest 
level at which performance is poor to the highest level (cortical hem- 
ispheric dominance). 

Furthermore, one of the important causes of mental retardation 
is impairment to the nervous system, especially the brain. Proponents 
of the Neuropsychological approach believe that it is possible to restore 
functions of the brain that have been destroyed or that have never pro- 
perly developed by subjecting the child to a treatment program designed 
to achieve proper neurological functioning. It is their contention 
that learning disabilities of an organic causation have their origin in 
the brain, therefore, efforts to help overcome the learning deficit 
should be directed toward the braii. They believe that the brain im- 
pairment may result from (a) brain injuries or (b) factors that interfere 



»in minimally involved individuals manifest performance is be- 
low potential performance, not necessarily below normal. 
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with orderly neurologic development. Treatment Is based on the assump- 
tion that experience affects the brain and that specific types of exper- 
ience will affect specific levels of the brain (12). 

According to this approach, neurological development is direct- 
ly related to psychomotor development. It follows that mentally retard- 
ed children participating in a program of physical activities consistent 
with the Theory of Neuropsychology and aimed at enhancing Neurological 
Organization through a recapitulation of phylogenetically based onto- 
genetic experiences should achieve corresponding increases in physical 
and cognitive proficiency. 
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VI A Preliminary Pilot Investigation 



A pilot project (unpublished) was conducted by the author and 
David Bauer at the Ebcnsburg State School and Hospital. The study was^, 
designed to test one basic aspect of the evaluative and tre^t^rTt pro- 
cedures integral to the Doman-Oelacato Theory of ^y-r=ifro^cal Organiza- 



tion. 






Two of the fundamental stages of the mobility continuum, vcrawl- 
i ng and creeping, were chosen as the dependent variables investigated in’ 
this study which dealt with institutionalized trainable mentally retarded 
children. Two groups of six children each were randomly selected and 
randomly assigned as either experimental s or controls. The experimental 
treatment consisted of creeping and crawling two hours a day for a four- 
week period. 

Analysis of the results support the very basic assumption of 
Doman-Delacato treatment, i.e., institutionalized mentally retarded 
children who practice creeping and crawling improve in their creeping 
and crawling performance. The data also support the general position 
of Kephart, i.e., that gross-motor and fine-motor coordination (creeping 



and crawling) can be improved through a program of perceptual -motor train 



i ng (creeping and crawling). 




SECTION C 
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VII Statement of Purpose 

The purpose of this investigation was twofold: 

(1) To determine the effects of a structured program of physical 
activities consistent with the Neuropsychological Theory on the 
physical and intellectual development of trainable ruvrl^jlly retarded 
chi Idren* 

(2) To assess the Theory of Neurological Organization through 
application in a public school setting with trainable mentally 
retarded children. 

Specific dimensions included in the study were: gross- 

motor and fine-motor coordination (as measured by a mobility scale 
derived from the Doman-Delacato Developmental Profile), physical 
proficiency and perceptual -motor development (as measured by the 
Ker shner-Dusewi cz-Kershner revision of the Vineland adaptation of 
the Oserstsky Tests of Motor Development), cognitive functioning 
(as measured by the Peabody Picture Vocabulary Test). 
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VIII Procedure 

Location: The study was conducted in two schools of the Northern Lehigh 

School District, Lehigh County, Pennsylvania, 

Sample: The children selected for this investigation were boys and 

girls enrolled in Lehigh County operated public school special 
education classes for trainable mentally retarded children. 

The children represent a similar background and socio-economic 
level. Two intact classes were used with a teacher and teacher 
aid randomly assigned to each class. The principal investi- 
gator was not concerned with the criteria used by the Lehigh 
County Schools in assigning these children to a trainable 
classification, nor was the author concerned with etiology of 
dysfunction. Currently, these are the kinds of children found 
in classes for troinables and precision diagnosis of etiology 
remains a technological problem. These are two independent 
samples of trainable mentally retarded children representing 
a group for whom contemporary methods of treatment have fail- 
ed. Discretion is needed in pointing out any single criterion 
in the groups for comparison. Connor aptly comments: 

The survey confirms the impression that this is 
generally a multiply handicapped group (trainable 
retarded). The high percentage of children man- 
ifesting IQ,s above 50 (particularly in public day 
school classes) indicates that factors other than 
intellectual ability are considered in placement. 

( 8 ) 

The experimental and control treatments were also randomly 
assigned to the intact classes. CAs ranged from 8 to l8 in 
the experimental and 8 to 17 in the control. Individual ab- 
sences of 1 5 or more was considered justification for elimin- 
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ation of that child from the study. The experimental group 
consisted of 7 males, 6 females; the control group consisted 
of 10 males, 6 females. 

Table 1 The num.ber of subjects in each group 



I tern 


Control 

group 


Experimental 

group 


Total 

sample 


November 1, 1966 


16 


14 


30 


Students eliminated: 








Excessive absences 


0 


1* 


1* . 


Other reasons 


0 


0 


0 


February 28, 1967 


16 


13 


29 



*18 absences 



Orientation: The teacher assigned to the experimental group 

participated in a seven-day Intensive Orientation Course at 
the Institutes for the Achievement of Human Potential in 
Philadelphia, Pennsylvania. It needs to be emphasized that 
a traditional control group was not employed. In this exper- 
iment an experimental program of rhythmical balance and coor- 
dination activities was designed for the "control" group. The 
teacher of the "control" group was impressed with the impor- 
tance and innovative character of her experimental program. 
This was the principal investigator's attempt to equalize 
teacher enthusiasm and pupil reaction to their respective 
programs. In addition, the results should be more meaningful 
with the experimental group being compared to a group also 
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engaged in a rigorous physical education program rather than 
being compared to an inactive control group. 

Medical Supervision: The children in the control group were given the 

medical care nonnally required. The experimental group chil- 
dren, in addition to being under the medical supervision norm- 
ally rendered by school physician Harry Kern, M.D., were ad- 
ministered eye acuity examinations both pf'ecedinrg and follow- 
ing the study by Mrs. Ann Lengel, R.N., Elementary School Nurse# 
Specific recommendations for eye occlusion and all other as- 
pects of the experimental program dealing with visual perceptual 
training were under the supervision of Dr. Clairmont Kressley, 

M.D. 

Pre-testing: Pre-testing began October 10, 1966 and was terminated Octo- 

ber 28, 1966. The testers alternated daily between the two 
schools. They chose subjects randomly and generally maintained 
an equal ratio of "children tested to children yet to be test- 
ed" between the two groups. IQ. and creeping and crawling eval- 
uations were administered in the morning, 9:30 to 10:30, and 
the motor development test was administered in the afternoon. 

Post-testing: Post-testing began March 1, 1967 3tid was terminated 

March 17, 1967# The testers alternated daily between the two 
schools. They chose subjects randomly and generally maintained 
an equal ratio of "children tested to children yet to be tested" 
between the two groups, IQ, and creeping and crawling evaluations 
were in the morning, 9:30 to 10:30, and the motor development 



test was administered in the afternoon. 
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Criteria Measures: Pre- and post-test data in the experimental group 

and control group were obtained by two research evaluators. 
Department of Public Instruction, Commonwealth of Pennsylvania. 
The same testers were used in both testing periods and an ex- 
aminer did not know the treatment ^roup to which a subject be- 
longed. Both testers received instruction at the Institutes 
for the Achievement of Human Potential in Philadelphia, Penn- 
sylvania. This included orientation to the procedures and 
rationale of the Doman-Delacato program and training in creep- 
ing and crawling evaluation. The testers also participated 
in a one-week familiarization program supervised by the author 
to insure standard administration and evaluation with all test- 
ing instruments. 

1 . A test of mobility adapted from the Doman-Delacato Developmental 
Profile was administered. Both testers evaluated each child at 
the same time after an inter-rater reliability of O.98 was 
achieved prior to pre-testing. The coefficient of stability 
of the original mobility segment of the Developmental Profile 
which is retained in expanded form in this adaptation is com- 
puted at .93 by Raymond Taylor, Director of the Research In- 
stitute, Institutes for the Achievement of Human Potential, 
Philadelphia, Pennsylvania. The adapted scale utilizes, in 
addition to those stages identified by Gesell, the more refined, 
natural, phylogenetic-ontogenetic movements identified by Doman 
and Delacato. The adapted scale with the omission of item 11 
(C), was developed by Dr. Robert Doman, Medical Director of 
the Institutes for the Achievement of Human Potential, Phi la- 
id 
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delphia, Pennsylvania, and Mr. John Unruh, Institutes for the 
Relief of Brain Injuries, Media, Pennsylvania, fo> utilization 
in the evaluation and treatment of children by United Cerebral 
Palsy of Delaware County, Chester, Pennsylvania. The scale is 
also being utilized by Ridley Township Schools, Folsom, Penn- 
sylvania, in their Special Education Program. The author in- 
cluded item 11 (C) in the present adapted scale because of the 
emphasis given this item by several qualified evaluators at the 
Institutes. The scale is a measure of gross perceptual -motor 
and fine perceptual -motor performance. Such a measure tests 
the very basic assumption that creeping and crawling perform- 
ance improves through participation in a program of activities 
(that includes creeping and crawling) consistent with the Theory 
of Neurological Organization. If Neurological Organization is 
enhanced through participation in the program of activities, 
concomitant improvement along the mobility continuum, as meas- 
ured by creeping and crawling performance, should occur. 

Oelacato (11) claims that, "we can corroborate the progress of 
neurological organization clinically. The mobility functions 
of growing and maturing children indicate the level of neuro- 
logical organization they have reached." 

2. The Kershner -Dusewi cz-Kershner Revision of the Vineland Adap- 
tation of the Oseretsky Tests of Motor Proficiency was admin- 
istered. A review of the available tests of motor skill and 
motor maturity revealed that, among the few similar existing 
tests, none approach the Oseretsky Tests of Motor Proficiency 
in providing for the assessment of a great variety of skills 
and levels of performance. 
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TTie Li ncol n-Oseret sky Motor Development Scale was deemed in- 
appropriate for the kinds of children in the present study# 

The Vanguard School, a private school for educationally inad~ 
equate children in suburban Philadelphia, in an unpublished 
report, indicate that the "Lincoln-Oseretsky provides little 
usable information." Seventy-one pe*'cent of the children test- 
ed (children exhibiting perceptual -motor disorders) scored be- 
low the loth percentile and eighty-seven percent fell below the 
50th percentile. Because the Lincoln adaptation apparently is 
insensitive to extreme deviations from the norm, the scale is 
inappropriate as a useful measure of perceptual -motor develop- 
ment when administered to children more severely involved. 
Therefore, despite the obvious problems inherent in dealing 
with a totally unstandardized and unrefined instrument, the 
Vineland-Oseretsky was chosen for the present investigation. 

The present modifications of the Vineland-Oseretsky include: 

(1) for facility and less expensive administration the list 

of required equipment has been altered, including deletions, 
additions and revisions, 

(2) group administration for practicality, to lessen the chil- 
dren's anxiety and to obtain a more valid measure, 

(3) instructions clarified to counter ambiguity, 

(4) cut-off points arbitrarily chosen for items yielding a 
numerical score or score in seconds to make the scale 
sensitive to the abilities of the children tested, 

(5) deletion of Speed IX, X, XII, XVI, XIV, and S.V.M. IX 
because double standards for scoring these items requires 
an accumulation of normative data not yet available. 
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Subtests are: 

(1) General Static Coordination 

(2) General Dynamic Coordination 

(3) Dynamic Manual Coordination 

(4) Speed 

(5) Simultaneous Voluntary Movement 

The laterality items on the Oseretsky provided information on 
the preferred sidedness of the children. Knowledge as to the 
preferred side of each child was crucial to the individual pro- 
gram prescribed for each child in the experimental group. The 
Oseretsky Tests examined an explicit contention of the Neuro- 
psychological Theory of treatment, i.e., that recapitulation 
of early perceptual -motor developmental sequences is prerequi- 
site to and improves the performance of more sophisticated 
per ceptua 1 -motor skills that are not practiced. The effects of 
a structured program of physical education consistent with the 
Theory of Neurological Organization on the perceptual -motor 
proficiency of trainable mentally retarded children will also 
be ascertained. 

3. The Peabody Picture Vocabulary Test of intellectual function- 
ing was administered. Form B was administered for the pre-test 
and Form A for the post- test. The PPVT is designed to provide 
a wel 1 -s tandardi zed estimate of a subject's verbal intelligence 
through measuring his hearing vocabulary. On mentally retarded 
and cerebral palsied subjects, age equivalent scores on the 
PPVT and the Revised Stanford-Binet Tests of Intelligence were 
correlated. For 315 "educable" children ages 6 to 18 years. 
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the validity coefficient was 0.76 (16). For 220 "trainable” 
children, ages 6 to 16, a coefficient calculated in the same 
manner was 0.66 (17)» In a recent comparative study data were 
collected on a nationwide sample of 386 mentally subnormal 
boys and girlso Results indicated that the two cognitive in- 
struments studied, the Peabody Picture Vocabulary Test and 
Revised Stanford Binet, were equivalent for trainable mentally 
retarded children (26). Such a measure: 

(1) tested for the effects of a physical education program 
consistent with the Theory of Neurological Organization 
on the intelligence of trainable mentally retarded chil- 
dren, and 

(2) served as a check for the pseudo-improvement in Neuro- 
logical Organization possible in the experimental group 
on the first criterion measure. The author stated in a 
previous report: 

... regardless of the site of injury conscious 
adherence to the instructed movement patterns 
cannot be considered as indicative of a remedi- 
ation of the child's dysfunction. This presents 
a problem when evaluating; i.e., the evaluator 
must be able to detect the pseudo-improvement 
manifest when the child is consciously following 
instructions. Only if the movements are natural 
can they be considered a recapitulation of onto- 
genetic development and an indication that the 
injured area has been affected. (37) 

In the present investigation every attempt is made to 

structure the mobility procedures via verbal instruction 

and imitation. Inasmuch as this is possible in light of 

the severe involvement of the children in this study 

pseudo-improvement in mobility, which is an index of Neu- 
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rological Organization, is possible. If Neurological 
Organization is indeed enhanced, if the child's dysfunc- 
tion is indeed remediated via the Doman-Delacato program 
of activities and in accordance with the Ooman-Oelacato 
neurophysiological model, then improvement in psychomotor 
functioning must be accompanied by improvement in cogni- 
tive functioning. 
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IX P re- treatment Analysis 



Table 2 Pre-test scores 



I tern 


Age in 
Months 


Years in 

Special 

Education 


Absences 

in 

Percent 


IQ 


Crecpi ng 
and 

Crawling 


Motor 

Develop- 

ment 


Exper- 

imental 

(N=13) 














X 


150.31 


4.15 


5.15 


39.77 


51.64 


14.51 


S.S. 


19,800.70 


119.69 


422.69 


7.717.00 


6,022.80 


1,233.89 


s2 


1,650.06 


9.97 


35.19 


643.08 


501.90 


102.82 


s 


40.62 


3.16 


5.93 


25.36 


22.40 


10.14 



Control 

(N=16) 



X 



S.S. 

s2 



151.19 

20,536.44 

1,369.10 



3.31 


5.19 


61.94 


43.53 


9.78 


37.44 


430.94 


6,038.94 


2,625.06 


552.83 


2.50 


28.73 


402.60 


175.00 


36.85 


1.58 


5.36 


20.07 


13.23 


6.07 



s 



37.00 
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Table 3 ^ analysis of 
pre-treatment scores for the two groups 



I tern 


Age in 
Months 


Years in 

Special 

Education 


Absences 


IQ. 


^ ratio 


.0603 


.8743 


.0198 


2.57* 


probabi 1 i ty 


>.9 


•'.4 


’.9 


<.02 



Note: There are 27 degrees of freedom. Differences between groups on 

pre-test IQ, scores are statistically significant. None of the other pre- 
test mean scores analyzed by the t ratio were significant. 



*Stati stical 1 y significant (.05) 

The non-parametric Mann-Whitney U test was chosen to analyze 
data derived from the Creeping and Crawling Scale and the Kershner- 
Dusewi cz-Kershner Revision of the Vineland Oseretsky Tests of Motor 
Development. This was decided upon in view of the variances obtained 
between groups on these measures, because they are measurements from 
unstandardized tests which are probably at n'ost ordinal scales and in 
the light of the fact that the study employs two independent small sam 
pies. 
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Table 4 Mann-Whi tney U 

analysis of pre-treatment scores for the two groups 



I tern 


Creepi ng 
and 

Crawl i nq 


Motor 

Development 


Experimental n^ 


13 


13 


Control n£ 


16 


16 


Experimental 


232.5 


220 


Control R 2 


202.5 


215 


U value 


66.5 


79 



Note: Differences between groups on pre-test creeping and crawling and 

motor development scores are not statistically significant. 

*For a two-tailed test a critical U value of ^ 59 is statis- 
tically significant (.05) 

The groups were statistically similar in regard to age, time 
in special education classes, absences for the duration of the project, 
creeping and crawling score and motor development score, but they differed 
statistically in IQ score. 

Although random techniques could not be employed to select or 
assign subjects to groups, the groups appeared reasonably matched. 



